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Introduction 


The Software Guide describes the principal functions of the PTU system and offers advice on 
how to use the system and applications software. The guide is a companion to the WDS 
Installation and Service Guide. It is assumed that you have already read the Installation and 
Service Guide and are familiar with the principal components of the PTU and how to load 
applications software from a CD-ROM. 


The Screen Environment 


X300 99 / Brakes / ABS / Wheel Speed Sensors 


Connector Detail View : Rear Male 


Connector 

Shell Type 

Shell Color 

No of Ways 

Function 20-way Amp Multilock 70 
Harness Console: right hand drive hamess 


Location A post connector mounting bracket 


Male Shell Female Shell 


J733 | BY | JT34 | 
JT RG ST 34 | 4 
JT33 U\LGJT-34 


JT34 
JT34 


JT-34 | 
_JT34_| ly) 


[EMos3: 20-way ML7-20 (W) 


Figure 1 The Screen Environment 


All applications and tools are displayed by the PTU as a series of screens. You open a screen 
and switch from one screen to another by touching a tab. Tabs are displayed in three groups at 
the top of a screen : 


1. System Tabs You will already have seen the screens opened by these tabs in the Installation 
and Service Guide. Briefly, they provide information about the PTU and how to configure it 
with your personal preferences. System tabs always appear on the left at the top of the screen. 


a, 
ae 


WDS System Vehicle Identification 


2. Vehicle Dependent Tabs. This centrally positioned group open applications tailored by 
the PTU to suit the vehicle under test. PTU ensures that only those tabs (tools) required to test 
a specific vehicle are displayed here. SEE Vehicle Identification and Vehicle Content for 


additional information. 
<ly 
LELiie 


a Ree 
CIV Diagnostics DTC Monitor Datalogger Guided Diagnostics 
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3. The Toolbox tab is always present. It contains the Digital Multimeter (DMM), Oscilloscope 
and Vibration Analyser. Any of these tools may be opened at anytime after the toolbox has 
been launched and left running in the background while you use other tools. SEE Toolbox 


section for additional information. 


Toolbox DMM Oscilloscope Vibration Analyser 


iF 


Title bar - located below Tabs 
Immediately below the row of tabs, the Title Bar displays the vehicle model, model year and 
identifies the system, sub-system and components under test SEE Content Model 


Sub-tabs - located bottom left 
Sub-tabs call up additional screens that extend the function of a tool selected by a tab at the 


top of the screen. The Connector Information Viewer (Fig 1) for instance, has a range of sub- 
tabs that provide the means to search for and locate any connector on a vehicle. 


Connector Search Connector Locate Connector Details 
Connector Access Network Information 


Status bar - located bottom right 

The Status bar carries the name of the tool currently displayed on the screen. It is also used to 
display helptext and Undock PTU and On-line Training symbols. The status bar is also used for 
bargraphs when the system is busy. SEE Glossary of WDS Symbols. 


Button bar - located extreme right 

This vertical bar carries all the buttons needed to navigate through the system. With the single 
exception of the menu button, which is always present, these buttons are not permanently 
displayed but appear as and when required. There are a large number buttons SEE Glossary of 
WDS Tabs, Buttons and Symbols. 


Menu Connector View 
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Instrument Locking 


Connect the battery cable to the tester 
in port A and to the vehicle battery. 


OTE eoG A 
(a EU 


Figure 2 Locked Application Screen 


t Lock Symbol. When the PTU is actively taking measurements from the vehicle, the lock 
symbol appears in the lower right corner of the screen to signify that the screen is 
locked. If you attempt to select another application that requires instrumentation, a 
warning will be displayed 
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Vehicle Identification 


VIN Entry 
Enter the last 6 digits of the VIN 


860000 


Vehicle Selector 


Figure 3 Vehicle Identification 


The VIN Entry Keyboard is the first diagnostic screen displayed by the PTU after the application 
software on the CD-ROM is loaded. 


The Vehicle ID tab associated with this screen is displayed alongside the System tab at 
the top of the screen. 


You can change the keyboard layout from QWERTY to ABCDEF and back again by 
pressing the Change Keyboard Layout button. 


mace 
add 
did 


To resume a previously saved session, press the Previous Session bar. 


New Vehicle Configuration 

The PTU identifies the vehicle and model year when you enter the six characters of the VIN on 
the keyboard and confirm your entry. An Operator Message will then instruct you to connect 
the PTU to the vehicle ISO 9141 connector using the 16 pin J1962 cable. 


The PTU now determines the configuration of the selected vehicle. 


S-Type Vehicles 

During manufacture, coded information relating to systems and components installed in the 
vehicle called the VCATS code is stored in the vehicle identification block (VID) within the 
PCM. The VCATS code is downloaded to the PTU from the VID block as soon as you connect 
up to the vehicle. 


X] Series and XK 97MY 

The VCATS code for these vehicles is stored in a database on the CD-ROM and dowloaded to 
the PTU. There is no requirement to connect the PTU to the vehicle for the VCATS code to be 
downloaded. 
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Pre- 97MY Vehicles 


Because there is no VCATS code associated with these vehicles, PTU configures the diagnostic 
tools in response to the answers it receives to Operator Questions about the vehicle. Each 


question is only asked once. The PTU remembers the answers to the questions it poses and will 
not ask again. 


VIN: 860000 
Model : 300 
Model ‘Year : 99 Premium ICE :Fitted 
Driving Position :Right Hand Drive 

Engine Size :4.6 Litre 


High Mounted Stop Lamp :Fitted 


Traction Control :Fitted 


Sun Roof :F\tted 
Adaptive Damping :Fitted 


Drivers Seat :Memory Seat 
Passengers Seat :Powered Seat 


Is the configuration correct? 


Figure 4 Vehicle Selector Screen 


When WDS has sufficient information to proceed, it displays the Vehicle Selector screen with 
the vehicle name and model year on the title bar. Check the information. You may change any 
item by highlighting it and selecting the appropriate replacement from the Modification Menu 
SEE below. Changes should only be made to correct errors in the data displayed. It is not 
necessary to add to this as the PTU will request any information marked as unknown when it is 
first required by an application. On the screen, unknown items are ‘greyed-out’. 


Select the qualifier you wish to change, then select 
he correct value 


Market Specificatio 
Driving Position :Right Hand Drive 
Engine Size :4.0 Litre 


Traction Control :Fitted 
Adaptive Damping :Fitted 


Drivers Seat :Memory Seat 
Passengers Seat :Powered Seat 


Premium ICE :Fitted 


High Mounted Stop Lamp :Fitted 


Figure 5 Modification Menu 
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correct before the PTU will proceed. This includes any changes you may have made. 


Y You must confirm that the information displayed on the Vehicle Selector screen is 
Vehicle selections cannot be changed afterwards without selecting a new vehicle. 


You may view the Vehicle Configuration screen at any time by pressing the Vehicle ID 
tab. 


Minimal Configuration 


MIN: 860000 
Model : 8300 
Model Year : 99 


Is the configuration correct? 


| 


¥ehicle Selector 


Figure 6 Minimal Configuration Screen 


The Minimal Configuration screen is displayed if the vehicle under test has no VCATS code, or 
if there is no intention of connecting the PTU to a vehicle. Only the VIN, vehicle name and 
model year are displayed. If further information is required by the PTU the relevant operator 
questions will be displayed on the screen. 
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Sessions 


The PTU may store up to 10 sessions for later recall. Each session contains a log file of the key 
events during a session, the vehicle configuration data, and in some instances datalogger and 
vibration analysis data. Session information is stored automatically as the tests progress. If you 
wish to retain the session, it must be saved before switching off the PTU. 


Log Viewer. A vehicle sessions log is started when the VIN is entered on the Vehicle 
: Identification keyboard. The PTU Session Manager, creates two files: one containing 
vehicle configuration data, and a second that logs every step taken during a diagnostic 
session. You may view the log at any time via the Log Viewer sub-tab. 


Saving Sessions 


Save a session by pressing the Vehicle Identification tab then the New Vehicle button. 


300 99 f 


Confirm your choice 


Wehicle Selector 


Figure 7 Saving Sessions - Choices 


A pop-up dialog box offers the options: Hold, Complete, Delete and Cancel. Hold saves the log 
file, vehicle configuration and all data files. Delete removes all records of the session. 
Complete saves the log file and vehicle configuration but deletes all data files. Cancel 
removes the pop-up from the screen. 


To resume work on a vehicle, press the Previous Session button on the VIN Entry keyboard SEE 
Figure 3. 
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Held Sessions 


ot 
Completed Sessions 
x 


ale 


ws 


S| 


Vehicle Selector 


Figure 8 Previous Session Screen 


Y Select the vehicle name from the menu and confirm your selection. 


WARNING Road tesing must always be conducted by two competent people: 
one to drive the vehicle and the other to operate the PTU. 
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Training Mode 


System Utilities 


Information: 

Update Application Software View Release Note 

Add Printer View Installation and Service Guide 

Printer Settings View Software Guide 

Local Printer: PTU View ITM Guide 

Network Setup System Mode: 

Set Date/Time Training Mode: ON 

Set Dealer Information Engineering Mode: OFF 
System Functions: Miscellaneous: 

Run WDS System Diagnostics Special Function 

Run Scandisk Version Information 

Re-calibrate Touchscreen 


Condition Battery 


Figure 9 System Utilities Screen - Tutorials 


The Training Mode is enabled on the System Utilities screen SEE ISG. It provides help for all key 
applications, information about tabs and buttons and glossary of WDS icons. 


300 98 / 


fa | Channel 1 
ne [Scale -5 Vidiv 


Display channel - Off 


[Scale -5 msidiv 
om - 100% 


| on 
[|e] >| 
Lj LJ 


= 


Figure 10 Oscilloscope - Training Mode 


When Enable Training Mode is selected, an easel button appears on the end of the 
status bar. Press this button to produce help relevant to the current application. Press 
the button a second time to remove help from the screen. 
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Content Model 


: 


Select the Content Model screen. 


Press the Level 1 button to display the main vehicle systems. At this level, DTC 


Bow : Monitor, Datalogger and Guided Diagnostics are configured to the selected system. 


S| a! fl) 


XJ8 99 / Complete vehicle 


i) Complete vehicle 

oe) Suspension system 

nA Driveline 

ty Brake system 

qj} Steering system 

tH Engine system 

oH Transmission system 

ty Exhaust system 

ty Fuel system 

op Climate control system 

ie) Information, gauge and warning 
group 

cD? Charging system 

TF Audio system 


Figure 11 Content Model Screen - Top Level 


The Content Model is similar to the JTIS Navigator. The left side of the screen presents the main 
vehicle systems in the form of a hierarchical tree that may be expanded to three levels. The 
name of the selected system is displayed on the title bar at the top of the screen. As the 
hierarchical tree is expanded, sub-system and component names are added to the system 
name. 


Be [ Level 1 button. Top level of the tree. 
ize gs Level 2 button. Expand content to Level 2 
a | 


Level 3 Button. Expand all content 


aa 


3 
cP | a 
Item may have lower levels. Item has expanded. Lowest level of expansion 


All tools are notified when a content position is selected. The current content position is 
displayed on the title bar. 
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Press the Level 2 button to reveal the constituent sub-systems. At this level, DTC 
Monitor, Datalogger and Guided Diagnostics are configured to the selected sub- 


system. 


X300 99 f 


i No Content 
Suspension System 
I i) Adaptive Damping 
ap Ride Leveling 
Driveline System 


& Brake System 
Gp Anti-Lock Braking 


fem ay Traction Control 

I ay Dynamic Stability Control 
I Steering System 

Ei Power Steering 

re) Steering Column 
tc Engine System 


ontent Model 


Figure 12 Content Model Screen - Level 2 


Coe f Press the Level 3 button to expand the tree further. At this level, DTC Monitor, 
| Datalogger and Guided Diagnostics are configured to the selected components. 


X300 99 f 


Driveline System 
Brake System 
| & Anti-Lock Braking 
loo DB) Wheel Speed Sensors 
DO Valves 
@ Pump 


D Control Inputs 


© Traction Control 


@ Switches 
D Valves 
I Dynamic Stability Control 
| @ Sensors 
@ Valves 


i Qi Active Brake Booster - | } 


Figure 13 Content Model Screen - Level 3 
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Guided Diagnostics 


le .Select the Sign Post tab to view the Guided Diagnostic Menu. 


4300 99 / Brakes / ABS / Wheel Speed Sensors 


Diagnostic Menu : Wheel speed sensors 


Front right wheel speed 
sensor 


Front left wheel speed 
sensor 


REAR RIGHT WHEEL 
SPEED SENSOR 


REAR LEFT WHEEL 
SPEED SENSOR 


Figure 14 Content Model Screen - Test Menu 


Further expansion reveals the test menu. 


? Initially, each diagnostic test is tagged with a question mark, indicating the availability 
of a test. 


g Press the confirm button to start the diagnostic routine, and follow the instructions 
Y given on the screen until the tests are completed. 


Y If the item has passed the test it is tagged with a tick. 


x If the item fails it is tagged with cross. 


The system will pin-point the nature of the fault and its location. 


Types of Test 


These vary by Content position: 


- z i 
| sg 2 J 4 a 
Level 1 System test Level 2 Sub-system test Level 3 Component test 


Aborting a guided diagnostic routine returns the user to the menu. 
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Toolbox 


The Toolbox tab always appears in the same place at the top right hand side of the 
Pot screen. When you touch the tab, it opens a menu of available tools. 


VIN Entry 
Enter the last 6 digits of the VIN 


860000 


Vehicle Selector 


Figure 15 VIN Entry Screen 


If Toolbox is opened before the VIN number has been entered, only tabs for the Digital 
Multimeter (DMM) and Oscilloscope are displayed on the menu. 


Arn Ses 


%300 99 / Suspension / Damping 


Select Option 


|p) ovata Multimeter 


7] Oscilloscope 


Qa vioration Analyser 


‘Toolbox 


Figure 16 Toolbox Screen - After Configuration 


After the VIN has been entered, the Vibration Analyser tool becomes available (SEE JVA and 
Driveshaft Balance). 
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System Utilities 
Setup: 


Update Application Software 
Add Printer 

Printer Settings 

Local Printer: Docking Station 
Network Setup 

Set Date/Time 


Set Dealer Information 


System Functions: 


Run WDS System Diagnostics 
Run Scandisk 
Re-calibrate Touchscreen 


Condition Battery 


Information: 
View Release Note 


View Installation and Service Guide 


View Software Guide 
View ITM Guide 
System Mode: 
Training Mode: OFF 
Engineering Mode: OFF 
Miscellaneous: 


Special Function 


Figure17 Toolbox Tabs 
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Using the Digital Multimeter 


To select a tool, press on the menu item to highlight it and then press the confirm button. 
Once a tool is selected, it can run in the background when other applications are running. The 
presence of the Oscilloscope and DMM tabs in the System Utilities screen shown here, 
indicates that these tools are open and running in the background. You can deselect a tool by 
pressing the System Menu button and selecting the EXIT option. 


Y Select the DMM from the drop-down menu and press the confirm button 


A300 99 ; Sieperel on System 


med) 


Settings 


Ib] We tal fe ed 


Sense (+ve) No Probe 


Reference (-ve) | No Probe 


Digital Multimeter 


Figure 18 Digital Multimeter 


The instrument is now ready for use. The Digital Multimeter (DMM) has a number of functions 
and each of these is described in the following pages. The Measurement Mode Buttons 
determine how the DMM is configured to measure electrical values. 


Measurement Mode Buttons 


Mode 


Kaife 
we | 
Mell 7] 


=== DC Voltage 


Vv. 


“4 AC Voltage 


V, 


Battery Voltage 


© 


Resistance and diode test 


Time based measurements 


Figure 19 Digital Multimeter - Mode Buttons 
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Sub Mode Buttons 


Mode Sub Mode f 
When the Time Mode button is pressed, an 
V Q pele additional panel of five buttons, the Sub Mode 
=== au buttons, appears alongside. These have the following 


Vv ® functions: 
i“ ® | +f+ 
V 0 ae Measure signal frequency 
AEA Fe 
Measure signal period 
0 
Measure duty cycle 


Hy] ian pulse width high 


Measure pulse width low 


Figure 20 Sub Mode Buttons 
Connect Probes 


Ala) (es 


X300 99 / Suspension System 


ve Connect Probe 


| 
- | Please connect RED Probe (C-201) to 
Port C1 and Black Probe (C-249) to 
Port C2 


vo | No Probe 


Reference (-ve) No Probe 


Digital Multimeter 


Figure 21 Connect Probes 


When a measurement mode is selected, the DMM checks to see if the probes are connected. If 
they are not, you will be instructed to connect them. 
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Reference Button 


Sense (+ve) | RED Probe (C-201} 
Reference (-ve) | | Black Probe (C-202} 


a Digital Multimeter 


Figure 22 Reference Button 


The Reference button allows you to assign the reference point for the measurement. This may 
be either the black probe or battery negative via the battery cable. 


Setting panel 


AWN 


Settings 


LI[=JL] eel LAY Lan) ed 


Figure 23 Setting Panel 


When you select a measurement mode button, use the buttons in the Setting panel to take 
measurements. Only buttons relevant to the selected measurement mode will be visible. For 
example, the diode test button only appears when the resistance mode button is pressed. 
When a button is selected, its icon appears in the measurement display panel. 


The functions for all setting panel button are as follows: 


Diode test - only when measuring resistance 
Display minimum hold 
Display actual measurement 


Display maximum hold 
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=O 
: Calibration - zero test probes 


Set offset to current reading 


Single shot measurement available when display is paused; displays instantaneous value 
when button is pressed. 


» 
il 
BM on - sound 
BAM oi sound 


Menu Options 


Play -continuous display 


Pause - displays instantaneous value when the button is pressed 


X300 99 / Suspension System 


No Probe 


No Probe 


Digital Multimeter 


Figure 24 DMM Menu Options 


m= When using the Digital Multimeter the Menu button is available at all times. 


NOTE 1: The printer drivers must be set-up before you can use the Print Screen option. 
Instructions on how to install a printer are given in the Installation and Service Guide. 


SEE Installation and Service Guide for information about how to install a printer. 


SEE the System Utilities screen for instructions on how to set-up a printer. 


NOTE 2: When you select the EXIT option from the Menu, the Tab disappears and the tool is 
closed. To start the tool again you must re-launch it from the Toolbox menu. 
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Oscilloscope 


By (Channel 1 
4. Scale -5 Vidiv 


Display channel - On 


rie Scale - 500 usidiv 
% | Zoom - 100% 


A 
«|\@) >| 
[Ji 


Channel 1 - Frequency: 499Hz 
Channel 2- Frequency: 493Hz 


Figure 25 Signal Waveform 


Introduction 


The WDS Oscilloscope measures and displays signals with respect to time. The signals appear 
as waveforms or traces on a grid composed of small divisions of time and voltage. An upward 
movement of the trace represents an increase in voltage, and downward movement represents 
a decrease in voltage. As the voltage trace moves from left to right across the screen, the space 
it occupies represents a specific length of time. 


You can improve the appearance of the waveform by adjusting the value of the divisions: the 
vertical or Y-axis from 50mV to 20V per division, and the horizontal or X-axis from 1S to 10S 
per division. 


Because the oscilloscope displays actual voltage, it also displays any electrical noise or 
disturbance accompanying the signal. Some electrical disturbances may be fleeting changes in 
the voltage signal due to momentary open circuits or short circuits to ground or battery. By 
observing the signal trace while wiggling a wiring harness, any intermittent fault shows up as a 
change in the trace. 
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Using the WDS Oscilloscope 


Figure 26 Live Display - Full-screen 


fe] The display is expanded by pressing the full screen button. A red cross appears over 
the button. You can reset the screen to normal size by pressing the button again. 


Before you can view a signal trace you have to set-up the oscilloscope. Signal traces are input 
through WDS connector probes connected to measurement channels. Your first action, 
therefore is to assign a probe or probes to the appropriate channels. 


i 
| 


Select the Configuration sub-tab at the bottom left hand corner of the screen 


22 Worldwide Diagnostic System 


Worldwide Diagnostic System 


Channel Selection 


Channel 1 
Sense - Red Probe (C-248) 3 (C-249)} 
Coupling -DC 
Filter - None 


Channel 2 
Coupling -DC 
Filter - None 

Channel 3 
Sense - None 
Coupling -DC 
Filter - None 

Channel 4 
Sense - None 
Coupling - DC 
Filter - None 


Figure 27 Channel Configuration Screen 


Connect the probes C-201 (red) and C-202 (black) to the PTU connectors C1 and C2. SEE 
Installation and Service Guide, Figure 19. Next, assign probes to Channels 1 and / or 2 on the 
Selection Screen. Channels 3 and 4 are not currently used. 


The Coupling - DC/AC function allows you to display AC and DC signals outside the selected 
range on the screen’s zero line so they may be seen more easily. The Filter function minimises 
signal noise. 


When you have finished making your selections, press the oscilloscope sub-tab to return 
to the live display screen 


[lz] & 
pee 


Display channel - On 


(fe [Scale -5 msidiv 
om - 100% 


Ha Ld 
[<J@|>| 
LJ 


— 


Figure 28 Channel Selection Buttons - Channel 1 
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The Channel Selection buttons — and/or 2 ‘now appear at the top of the control panel. 
Because the screen defaults to Channel 1 the scale values assigned to the X-axis and Y-axis 
apply to Channel 1. The function buttons and Signal position are also highlighted in Yellow, the 
Channel 1 colour. You can switch between channels by pressing the appropriate Selection 
Button. 


Scale Values 


Scale -5 msidiv 


Zoom - 100% 


Figure 29 X-Axis Scale Values 


| * You can manually set the X-axis scale by pressing the X-axis control button. Select a value 
from the menu and press the confirm button. 


Inverted - Off 


Figure 30 Y-Axis Scale Values 
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Similarly, adjust the voltage values for the Y-axis by pressing the button and selecting 
the appropriate value. 


| 


You can also automatically configure the X and Y axes by pressing the Auto-config 
button. This sets the display to the best setting for the signal being input to the 
oscilloscope. 


Cursor Controls 


Iz] & 
lee 


Display channel - On 


es Scale - 500 usidiv 
= | Zoom - 100% 


aie (Ee 
[<|\@) >| 
avi {CI 


jannel 2 - Frequency. Z 
Cursor ¥ delta - 11.874 
Cursor x delta - 1 v4 A | 


Figure 31 Cursor Controls 


Cursor controls allow you to take measurements on the signal trace and also reposition the 
trace on the screen. 


| A |F Cursors adjust. When these buttons are pressed, the cursor keys move the 
cursors over the active trace so that measurements can be made. The results 
are displayed in the status area. If only one cursor is used the delta value 


indicated in the status area is the difference between the original position and the cursor 
position. lf both cursors are used the delta value is the difference between both cursors. 


Active trace. When this button is pressed, the cursor keys reposition the active trace. 


Trigger adjust. When this button is pressed, the cursor keys adjust the point on the 
ee display at which the trigger operates. 


[4] Cursor control keys. Pressing any of the four buttons moves the cursor in the 


~ 
direction indicated. The centre button resets the currently selected cursor 
[4 e >| function to its default value. 
ia] 
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Status Area 


| Channel 1- Maximum voltage: 132m | The results of all calculations on the trace are displayed in 
|| the Status Area 


Setting The Trigger 


2) & 
lee a 


Display channel - On 


ie [Scale -5 msidiv 
‘oom - 100% 


Bie fam] eS 
[<J@) >] 
Wa) ll 


Channel 1 - Maximum voltage: 3.70V 
Channel 2 - Maxirnum voltage: — 


Figure 32 Trigger 


On a vehicle, a signal from one component is often affected by the operation of other 
components; e.g. the signal from a fuel injector is synchronised with the trace from the crank 
shaft sensor. The trigger function allows you to observe these relationships by forcing a 
specified event to always occur at the same point on the screen. You may use any oscilloscope 
channel as the trigger source. 


2 Begin by selecting the Channel button. ] Then press the Set Trigger sub tab. 
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Trigger source - None 


rigger edge - Rising 


One shot - Off 


[Oscilloscope 


Figure 33 Trigger Options 


Choose your trigger setting from the following options: 

Edge-rising. This causes the trigger to occur on a rising edge of the trigger signal. 

Edge-falling. This causes the trigger to occur on a falling edge of the trigger signal 

One-shot off. The display refreshes each time a trigger event occurs. 

One-shot on. The display refreshes the first time the trigger event occurs then stops. Press the 
play button to restart. 

Delay time. This allows you to select the period between the trigger event and the start of data 
acquisition. 


When you have made your choice, press the oscilloscope sub-tab to return to the live 
display. 


Channel 2 
Scale -5 Vidiv 
Display channel - On 


Wee Scale - 500 usidiv 
% | Zoom - 100% 


HA lél 
CE 
wii 


anne! 2- Frequency. z 
Cursor y delta - 11.87¥ 
Cursor x delta - ved A | 


Figure 34 Trigger Settings Button and Cursor Keys 
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a Now press the Trigger Settings button. 


Channel 2 
Scale -5 Vidiv 
Display channel - On 


is Scale -5 msidiv 
iom - 100% 


Pi iat es 
LaJlo}>| 
WiC 


Figure 35 Live Display - Setting the Trigger Cursors 


I 


ra Use the cursor keys to position the Trigger cursors at the point on the screen 
where you want the event to be displayed. The left and right cursor keys set 

«| e >| the X-axis point. This is used to define the proportion of the trace that is 
visible before and after the trigger event. The up and down cursor keys set 

ly] the Y-axis point ( trigger threshold). Ensure that this is set within the range of 


the trigger signal, otherwise the trigger will not function. 


he When the cursor is in place, press the play button. 


ef Channel 2 
Ee Scale -5 Vidiv 


Display channel - On 


re Scale -5 msidiv 
om - 100% 


HAS lal 
«\\@) >| 
WiC ed 


Channel 1 - Maximum voltage: 3.21 


Channel 2 - Maximum voltage: 
Cursor y delta - 110m¥ v | 


Figure 36 Trace Set to Trigger Cursor 


The trace now starts at the extreme left on the X-axis. 
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Signal calculations 


You may perform a number of calculations on a signal by pressing the Set Calculations sub tab. 


Channel 1 - Frequency 
Channel 3 - None Minimum voltage 
Channel 4 - None Maximum voltage 


Frequency 
Period 


Pulse width high 
Pulse width low 
Duty cycle 


Figure 37 Calculations Screen 


When you have made your choice, press the oscilloscope sub-tab to return to the live display. 


iy Channel 2 
LE Scale -5 Vidiv 


Display channel - On 


ie Scale - 500 usidiv 
iom - 100% 


HA lal 
CIE) 
‘Vig le 


RRERRAEE SRRRRRRRREE SRRIRRORRRAET 
i 


Channel 1 - Frequency: 493Hz 


Channel 2- Rms voltage: 11. 
Cursor y delta - 11.874 ¥ 


ap 


Figure 38 Live Display - Status Panel 


The calculations are now displayed on the Status panel. 
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Saving Settings and Waveforms 


= Select 
— 


Scale - 500 usidiv 
Zoom - 100% 


Channel 1 - Frequency: 493Hz 


Channel 2- Rms voltage: 11.4. 
Cursor y delta - 11.87 v 


Figure 39 Menu Options 


oo You save oscilloscope settings by pressing the menu button and selecting SAVE. Similarly, you 
— can save waveforms by selecting SAVE WAVEFORM from the menu. 


A Enter filename 


WAVEFORM 01 


7MERAH8ORH OAH 
7ARFAGA INOS) Be) 
AREMEM I Fee) 
|Z ig 


Channel 1 - Frequency: 493Hz 


Channel 2- Rms voltage: 11.3 
Cursor y delta - 11,798¥ v 


Figure 40 Keyboard - Record Name 


In each case a keyboard appears on the screen so that you can give the settings or waveform a name 
and record your comments. 
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Filename 


Settings 


Description 


Figure 41 Keyboard - Waveform Record 


You may review the library of saved waveforms by pressing the Reference button... 


....and File button. 


Select Waveform file 


Factory saved User saved 


Description 
THROTTLE MOTOR INPUT 


Figure 42 Saved Waveforms Record 


Select the required waveform from the record. 
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Filename =] 
| WAVEFORM 01 


Settings 


8 Vidiv 
600 usidiv 


Figure 43 Saved Waveform 


The saved waveform is displayed on a smaller version of the live display screen. You can toggle 
between this and the live display using the sub-tabs. 
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Datalogger 


Datalogger displays and saves vehicle signals. It may also permit the value of some signals 
output by a CM to be controlled. You can select the signals you wish to monitor and decide 
how these are sampled, captured and presented for display. You many also fix limits and 
trigger settings. 


300 99 / Brakes / ABS / Wheel Speed Sensors 


 Preconfigured Signals 
@ Front left wheel speed 
@ Front right wheel speed 
@ Rear left wheel speed 
@ Rear right wheel speed 
& MeasurementSignals$1 
@ Voltage 
@ Current 


Number of Signals 6 Update Time (msec) | 330 


Figure 44 Datalogger - Signal Selection Screen 


25-HFH] Signal Selection is the screen displayed when Datalogger is first opened. This provides 
St an opportunity to immediately select or deselect any signals, even pre-configured 
—~*" signals. Of course, you are not obliged to select or deselect any of the signals. If you 
want to, you can go directly to the Live Display screen and use the pre-configured signals 


provided by datalogger. 


Screen Layout 


Left pane - Available Signals 
The left pane displays all available signals: 


Right pane- Signal Help Text 
The right pane is used display information about selected signals, such as description, standard 
units, operating range etc. 


Signals are displayed in the form of a tree menu structure equivalent to the Vehicle Content 
selection screen. By pressing the + or - symbols next to an entry, you may expand or contract 


that area of the menu. You may select signals from anywhere within the menu structure. 


To select a signal for display or capture, highlight it and press the signal selection button. 
Repeat this operation to deselect a signal that has previously been selected. 
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Sub-tabs 


At Signal Selection. Select the signals for capture and display them. 


Signal Configuration. Sets signal attributes including Display, OSC and Analog settings. 
Trigger Settings. Set the triggering limits of the a selected signal. 


Datalogger Settings. Set the parameters of all selected signals and display a summary of 
information about them. 


Live Display. Capture selected signals and display them in real time. 


Playback Display. Recall and display previously captured signal data. 
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Using Datalogger 


X300 99 / Brakes / ABS / Wheel Speed Sensors 


[= Preconfigured Signals 7 
@ Front left wheel speed 
@ Front right wheel speed 
@ Rear left wheel speed 
@ Rear right wheel speed 
 MeasurementsSignals$| 
OQ Voltage 
Q Current 


Number of Signals 6 


Update Time (msec) 


Figure 45 Pre-Configured Signals 


Pre-Configured Signals 

Datalogger is integrated with Guided Diagnostics, DTC Monitor and other WDS diagnostic 
tools. It is tailored to suit a particular vehicle system or sub-system; a process that begins when 
you enter the VIN number and continues when vehicle configuration and content are 
established. Datalogger also responds to selections made on the System Utilities, User 
Preferences, System Information, Guided Diagnostics and DTC Monitor screens. All of which 
means that when you are trying to fix a fault, on say Air Conditioning, you will be offered a 
pre-configured menu of the appropriate signals when you open the Datalogger screen. 


NOTE: Analog Signals cannot be pre-configured SEE Analog Signals below. 


Duplicate signals 
Signals output from more than one control module, like Wheel Speed which comes from the 
ABS and PCM may be selected for display. 


Signal Update Time 

Signal Update Time is shown to let you know how long it will take to display the signals you 
have selected. The time, in seconds, is dictated by the number and type of signals requested. 
As more and more signals are added to the list, so the amount of time required to display them 
increases. The number of signals selected for display and the update rate are shown in boxes at 
the bottom of the screen. You cannot directly alter or adjust the update rate. The only way to 
shorten it is by reducing the number of selected signals. 
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Analog Signals 


Reference 


Display Format Display Range 


Figure 46 Analog Signals 
You expand and collapse the analog tree in the same way as CM signal trees. 
Analog Voltage and Current signals are measured using Red and Black probes and the current 
probe. The probes are connected to the PTU via the C1,C2 and C3 connectors. SEE Installation 


and Service Guide. 


Initially, C1 and C2 are “Not Configured’, but by selecting one of these ports, then 
selecting the Signal Configuration screen (SEE Below) you can configure it as follows: 


e Measurement - voltage or current 
e Reference - provide a reference point for voltage measurements 


e Signal name - you can annotate the signal. The annotation appears on the right-hand 
(helptext) panel and provides a useful reference during live display and playback. 


Duplicate signals 
Signals output from more than one control module, like Wheel Speed which comes from the 
ABS and PCM may be selected for display. 


Signal Update Rate 


Update rate is shown to let you know how long it will take to display the signals you have 
selected. The time, in seconds, is dictated by the number and type of signals requested. As 
more and more signals are added to the list, so the amount of time required to display them 
increases. The number of signals selected for display and the update rate are shown in boxes at 
the bottom of the screen. You cannot directly alter or adjust the update rate. The only way to 
shorten it is by reducing the number of selected signals. 
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Signal Configuration 


eo || Tis | cera 
Bran pe 
X300 99 / Brakes / ABS / Wheel Speed Sensors 
Front left wheel speed 


Display Range et Range 
Display Units ito Range 


Display Format Display Range 


35 als) ale 


Front left wheel speed 


Figure 47 Signal Configuration Screen 


This screen is set to show information about the signal which was last selected by the user from 
the signal select or live display. 


jes_ KPH] When you have selected the signals for capture by datalogger, press the Signal 
Configuration sub-tab. The screen that opens allows you to configure the way in which 
the signals are displayed, using the button clusters: Display Type, Display Range and 
OSC setting. The vehicle type and signal name are printed along the bar at the top of the 
screen. Below the bar, two panels display information about the signal, its range and settings. 
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Display type 


A cluster of four buttons allow you to format the signal as a Bargraph, Histogram/scatter, 
Waveform or in Digital form. When either of these buttons is pressed, its background colour 
changes to show it is ‘live’. 

With the exception of discrete signals, all vehicle signals may be plotted in any of the four 
display formats. If you do not choose a format, datalogger will plot the signal according to the 
format held in its database. Generally, signals with only two discrete states - ON/OFF - default 
to the Discrete Value form. 


NOTE: For all practical purposes, a histogram/scatter plot of a 2-state signal is meaningless. 


Signal Displays 

Datalogger provides four other ways in which a signal may be displayed. The buttons used to 
configure the signals are listed below. A full explanation of the rules governing the presentation 
of these signals is given in APPENDIX 1. 


iota 
Histogram 
Bargraph 
Ls, Waveform 
ELT 


W350} Digital 


Display Range 


The display range can be set to either Set Range or Auto Range. 

In Set Range mode, maximum and minimum values for the selected signal are set by either the 
Increment or Decrement buttons or changing the value using a keypad. The keypad is 
activated by touching the value you wish to change. More accurate values can be set via a 
keypad. If you choose Auto Range, the maximum and minimum ranges are set dynamically as 
signal data is received. 


; Increment button 


Decrement button 


W 
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Output State Control 


The Output State Control (OSC) allows you to control the signal output from a CM by directly 
assigning a value to it. This is only allowed for certain specific signals. Analog signals cannot be 
subjected to OSC. 


The OSC Setting is set by either the Increment or Decrement or changing the value using a 
keypad. The keypad is activated by touching the OSC setting value. 


Display Units 

You may change some of the units displayed on the traces to suit your own requirements. 
Celsius to Fahrenheit; km/hr to miles/hour are done on the Systems Utilities Screen. Other 
changes are specified on the Signal Configuration screen. The changes must be made before 
data is displayed on the Live Display screen. 


Datalogger Settings 


300 99 / Brakes / ABS / Wheel Speed Sensors 


OSC Ovenwrite State 


Record Time oo: 20: oO etre 
Pre - Trigger 17 % |00:03:23 


[te eo 
a Post-Trigger 83 % | 00:16:35 
Medium 


0 10 20 30 40 50 60 70 80 50 100 


Front left wheel speed 
Figure 48 Datalogger Settings Screen 


pt The Datalogger Settings screen contains the configuration items common to all signals, 

ff and provides a summary of the current configuration. Specifically, datalogger settings 
allows you to set the duration of all captures within a session. The duration of Pre and 

Post triggers can also be set so that additional data is recorded before and after a trigger event. 


Capture duration 

The capture duration can be set in increments as follows: 
e Capture duration default - 120 seconds 

e Capture duration minimum - 10 minutes 

Capture duration maximum - 12 hours 
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Pre and Post Trigger Increments 

The pre and post trigger setting enables the proportion of the signal captured before and after a 
trigger event to be varied. For instance: if the capture duration is set to 120 seconds and the 
pre and post trigger setting is 20% and 80% respectively, then 24 seconds would be captured 
before the trigger event and 96 seconds would be captured after the event. 


NOTE: Any change to these settings after an event has been captured affects the size of 
succeeding buffers. 


Output State Control Enable 
This function enables or disables ALL of the selected Output State Control (OSC) signals. 


Triggers Events 

A trigger event is a point in time when a defined limit is reached. In datalogger, a trigger 
happens when a selected signal exceeds a defined limit. A trigger also defines the action taken 
when the triggering condition is reached. 


X300 99 / Brakes / ABS / Wheel Speed Sensors 


Front left wheel speed 


Trigger - On 
rigger Record 
rigger Acoustic Warning 


Trigger Limits Trigger Limits 


ei a 
50.00 KPH [fl 2647.28 KPH 


alivi ally 


Front left wheel speed 


Figure 49 Trigger Screen 


similar to the Signal Configuration screen. The name of the signal selected as the 
trigger appears on the title bar at the top of the screen. The two panes immediately 
below the title bar indicate trigger activity - whether its On or Off - and the Trigger Action. 


ihe Select the Trigger screen by pressing the trigger configuration sub-tab. The layout is 
uP 


Trigger Action 

Trigger Action defines what happens to a signal when it triggers. This can be Record: all 
selected signals captured according to the current datalogger settings SEE Signal Capture. lf 
you do not select a trigger action then the trigger becomes a set of limits on the display. 
Acoustic Warning: an audible warning sounds when the signal triggers. If you wish, you may 
select Record on its own, Acoustic on its own or Record and Acoustic together; or even nothing 
at all. The choice is yours. 


oO Return settings to their default values by pressing the Default button. 
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Trigger 


Trigger Types 


A cluster of four buttons allows you to select the type of trigger. When either of these buttons is 
pressed, its background colour changes to show it is ‘live’. 


Trigger High. Select this to set a limit on a signal exceeding a pre-selected value. 


nee ie Trigger Low. Select this to set a limit on a signal dropping below a pre-selected value. 


...&= Trigger Outside Range. Select this to set a limit on a signal exceeding pre-selected 


<r supper and lower values 


...2= Trigger Inside Range. Select this to set a limit on a signal dropping below pre-selected 


sles upper and lower values 


Trigger Limits 


50.00 KPH 


als 


| 2617.28 


4) = 


‘greyed out’. 
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Trigger Limits 


You may specify Trigger limit values by touching the 
appropriate display pane and using the increment/ 
decrement buttons. More accurate values can be set 
via a keypad. In the example shown here, the symbols 
for upper and lower trigger limits appear over their 
display panes. However, when only one trigger limit 
has been selected the right-hand display pane is 


AY 
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Live Display Screen 


Be Es 
XJ8 99 / Brakes / ABS 


Rear left wheel speed 


OKPH | 


B55KPH] 


[Lm |e iii 


BRPH 5 é Error 
Rear right wheel speed 


OKPH | 
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No Red Probe Connected to Port C1. 
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[oem 


6 


ea 


Figure 50 Live Display - Cables Connected 
EEE ~=When you select the Live Display sub-tab, Datalogger verifies that the PTU is 
connected to the vehicle. It displays a reminder to this effect and also informs you of 


additional connections that need to be made. 


NOTE: Probes are only required when Analog signals are selected for display. 


ARE 


X300 99 / Brakes / ABS / Wheel Speed Sensors 


OKPH | KPH 


OKPHT 


[moe iii 
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Figure 51 Live Display Screen 


The Live Display screen and the Playback screen share certain features. The most obvious of 
these is the way in which signals are displayed. 


NOTE: Signals on the Live Display screen are displayed in real time. 
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You can select a signal simply by touching the waveform, or bargraph/histogram. Up to 5 
signals may be displayed together on the screen. This arrangement is made in the interests of 
clarity. If there are more than 5 signals, a vertical scroll bar will appear on the right of the 
screen to allow you to navigate through them. 


Output State Control 

If Output State Control (OSC) is enabled for the selected signal, the OSC increment/decrement 
buttons appear on the System Button bar at the right hand of the screen. SEE Button bar below 
The digital value of OSC is shown on the left of the signal’s display area. Unless you wish to 
alter a discrete OSC a value ( e.g. ON/OFF) use the buttons to change the value. 


Output State Control Discrete Values 
If the selected signal is a discrete value, a pop-up appears to allow you to select the new values. 


Live Display and Playback Button Bar 
The button bar permits you to capture and work on signals. 


System Menu. This ever present button allows you to print, road test and exit 
datalogger. 


Capture. This button only appears on the Live Display screen. 


Play/ pause. This button only appears on the Live Display screen. It allows the Live 
Display to be stopped and re-started. 


Zoom in. When this button is pressed, the horizontal X-axis (time) divisions are 
enlarged by predefined increments. The X-axis (time) divisions will change accordingly. 


Zoom out. When this button is pressed, the horizontal X-axis (time) divisions are 
reduced by predefined increments. The X-axis (time) divisions will change accordingly. 


Increment OSC level. This button only appears on the Live Display screen. Further, it 
only appears when OSC Enable is on the Datalogger settings screen is On, and the 
OSC Enable for the selected signal is on. 


Decrement OSC level. This button only appears on the Live Display screen. Further, it 
only appears when OSC Enable on the Datalogger Settings screen is On and the OSC 
Enable for the selected signal is on. 


Full screen. Press this button to display the selected signal ‘full screen’. Press the 
button a second time to restore the normal screen display. 
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Time Base Navigation 


Navigating the X-axis of the Playback screen is provided by scroll bars along the bottom of the 
screen. 


The function of these are: 
be Move one screen forward. This button allows you to move forward one recording on 


the Playback screen. 


«4 Play backward. This button allows you to play the recoding backward on the Playback 
screen 


Move one screen back. The button allows you to move backwards one recording on 
«i the Playback screen. 


»> Play forward, this button allows you to start the recording on the Playback screen. 


Changing Signal Order 


Move Signal Button. You can swap the display order of two signals by selecting the first 
signal, then pressing the Move Signal button and selecting the second signal. The signal 


will be moved to appear before the selected signal. 


Signal capture 


Signal capture(manual). Signal capture allows you to record and save signal data. 
Ee. Captures may be made manually, by pressing a button, or automatically when a 
trigger is set. The capture facility is mainly used to collect diagnostic data when there 
is a intermittent fault. 
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Capture Management 


Sie 
X300 99 / Brakes / ABS / Wheel Speed Sensors 


OKPH sKPHT 
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Figure 52 Live Display - Signal Capture 


Capture Store 

Each session may store up to nine datalogger capture events (recordings). When a new capture 
is made, all of the currently selected signals are stored for a duration defined by the values set 
in the capture buffer section of the Datalogger settings screen. Captures may be triggered 
automatically using the trigger settings described earlier or manually by pressing the capture 
button. In either case, while capture is in progress a bargraph is displayed in the status panel. 


Capture by Trigger 

When a trigger event occurs data is automatically captured, provided trigger action is set to 
record in Trigger Configuration. If it is only set to Acoustic Warning then no recording occurs. 
The progress indicator is activated while capture is in progress and navigation to other parts of 
the system is inhibited, although, scrolling and Stop Capture are enabled. You know a trigger 
has been set-up for a signal or signals because the trigger limits are shown on the signal itself. 
SEE SECTION Trigger Limits. 


Manual Capture 


Capture Button. Pressing the Trigger/Capture button sets the point at which the event 
is captured. You can stop a capture by pressing the Capture button a second time. 
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Capture in Road Test Mode 


is Menu button. You can select Datalogger to work in Road Test mode by pressing the 


=== Menu button and selecting Road Test. You can also set Datalogger to work in Road 
— ee ; 
Test mode by setting this option in Global Settings 


Road Test Capture 


The Capture symbol that appears indicates that the entire PTU screen is now a 

touchscreen button. This precaution facilitates safe signal captures while you are 

driving. When you press any part of the screen the camera symbol is overlaid with a 
cross. Press the screen a second time to stop a capture. 


Capture Completion 


A capture event is completed either when its pre-set duration is reached, or when you press 
the Stop Capture button. In either case, you will be prompted to confirm whether the capture 
is to be saved, and if so to give it a name using the keypad. You can store up to nine captures. 
When this number is exceeded, further captures overwrite the oldest capture in the store. 


Capture Restrictions 
The following restrictions apply to capturing: 


e No distinction is made between captured signals and signals selected for display. 


e An OSC signal can trigger a capture if you adjust its value to exceed its limit. This does not 
apply if a capture is already underway. 


e Auto-trigger is disabled when all nine event buffers are filled. 


e Captures can only be triggered by signals that are part of the selected signal set. That is, you 
cannot trigger on signal A and only capture signals B and C. 
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Capture Playback 
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Figure 53 Playback Screen 


Press the sub-tab to open the Playback screen. The format mirrors the Live Display 
screen: the range and display formats can be modified, and the X-axis can be 
expanded and contracted using the appropriate buttons SEE Live Display Button Bar. 
When the Playback screen first appears, the last capture is displayed by default. 


Restrictions During Playback 
The following restrictions apply when using the Playback screen: 


Because Playback is literally the replaying of previously recorded signals, it is only possible to 
make changes to the way in which the signals are displayed. It is not possible to alter anything 
that would affect the signals themselves. The following functions are therefore not available 
from the playback screen: 


e Trigger configuration 


¢ Output state control functions 
e New capture button 
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Connector Information Viewer 


The Connector Information Viewer (CIV) enables you to locate details about any electrical 
connector fitted to a vehicle. If you are accessing a connector from a guided diagnostic, the CIV 
will help you to locate the connector. Otherwise, you may search for any required connector 
by specifying the search criteria. 


ht] Connector search. The connector search sub-tab opens the CIV search screen. 


4\ ec) | ~| 


X200 MY99/ Brakes / ABS 


Preview 88004 : 3 Way PMHB Amphenol (B) 


Connector Number 
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= (iii 
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' ie 
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| pcr = Boos SLO ~—SsLOo2 «=| LOO 
| BLOONS) «=6«BPMSTD1| -BROD1 BROO2 | BRO | 
“BROOS =-«BSOO1_~=)sBSOO2 = BSOO3 | «sBSOOd | 


soos = Bs0u6. | «psooy  Bsoon | paso | 
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BB004 : 3 Way PMHB Amphenol (B) 


Figure 54 Connector Information Viewer 


Enter your search criteria in the fields in the left hand pane of the screen. Do this by touching 
one of these fields, and selecting the appropriate item from the list of options or typing 
information using the keypad as follows: 


e Connector name 
e Shell colour 
e Ways - number of ways 


The highlight may be positioned on the vehicle diagram by touching it. The CIV will then search 
for the connector within the highlighted region. 


The right hand pane lists all the connectors that satisfy the search criteria you have entered. 
When you select a connector by its name or reference number, a picture and brief description 
are also displayed. Once you have selected a connector other sub-tabs become available that 
provide access to additional information. 


NOTE: If you open the CIV screen when you are running a guided diagnostic routine, the 
appropriate connector will already be selected for you. 
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Button Bar 


Seven buttons provide you with the means to re-order the screen. 


ht] Press this button to apply the search criteria 


Press this button to clear the search criteria and start again. 

Press this button to sort the connectors in descending alphabetical order. 
Press this button to sort the connectors in ascending alphabetical order. 
Press this button to expand the locating square on the vehicle diagram. 


Press this button to remove any search criteria from the vehicle diagram. 


lei Press this button to contract the locating square on the vehicle diagram. 


Connector Location 


XK8 97.25 { Complete vehicle 


Location : Between firewall and sound deadening material 


ACO27. 2way ECO3-2 (Black) 


Figure 55 Connector Location Screen 
The name of the connector is displayed on the status bar in the bottom right hand corner of 


the screen. The red squares on the side and plan views of the vehicle mark the location of the 
connector. More detailed information may be had using the buttons. 
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Navigation Buttons 


The two buttons below allow you to navigate backwards and forwards through a hierarchy of 


views. For instance, moving from a general view of the vehicle to a connector on the 
instrument cluster. 


Up arrow. Press this button to show the location of the connector relative to the 
parent view; e.g. the vehicle 


i Down arrow. Press this button to zoom in and show more detail. 


Trim Removal 


x200 


=) ‘| ¢| 


I Brakes! ABS 


Trim to be removed 
® Battery cover 

® Luggage compartment floor carpet 
@ Luggage compartment front carpet 


@ Luggage compartment right hand side 
carpet 


Figure 56 Trim Removal 
a Trim Removal sub-tab. Press this sub-tab to open the trim removal or connector access 
screen. 


The left pane displays the sequence in which trim is removed to locate the connector, whose 


name continues to be displayed on the status bar. Additional help may also be displayed on the 
right pane. 
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Connector Detail 


Connector detail sub-tab. Press this tab to open the Connector Detail screen. 


ee “a 
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Figure 57 Connector Detail 


The left pane displays the connector type, colour, number of pins, function and harness 
description. In addition there is detailed information about the pins and wire connections. 


The right pane displays a pictorial view of the connector and its pins. 


You may display the connector and either its male or female pins by pressing the following 
buttons: 


Press this button to change to the next available view. The area at the top of the 
screen tells you which view is currently displayed. 
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DTC Monitor 


Introduction 

The DTC Monitor retrieves, reads and displays DTCs logged in vehicle Control Modules. It is 
integrated with Guided Diagnostics and Datalogger. The tool is configured according to the 
selections you have made on the Contents screen. This may involve diagnosing DTCs from one 
or more control module. If no selections were made, the tool will cover every control module 
on the vehicle. 


The DTC monitor provides the following features: 


e Retrieval of continuous memory DTCs logged in control modules 

e Retrieval of DTCs generated during an On Demand Self Test (ODST) 
e Retrieval of OBDII freeze frame data. 

e The display of DTC and freeze frame data in a prioritised list 

e Storage of DTCs for later review 

e Clearance of continuous memory DTCs 

e Launch of Guided Diagnostic pinpoint tests 

e Generate an S93 OBDII report 


Using the DTC Monitor 


J. 


© DTC Monitor tab. Press the tab to open the DTC Monitor Screen. 


tp Anti-Lock Braking 


cp Other 


Figure 58 DTC Monitor - Initial Screen 


The DTC display sub-tab indicates the current function of the screen, and along with 
the other two sub-tabs, allows you to navigate within the tool. The Control 
Modules(CMs) are listed on the left pane, according to the selections you made on the 
Contents Screen. If you chose not to configure the Contents, every CM on the vehicle will be 
listed. The plus sign alongside a CM indicates it is the top level of an expanding hierachial tree. 


At this stage, no DTCs have been read by the tool. 
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Press the Read DTCs button. The pop-up/ bargraph marks the progress of this 
function. 


XJ8 99 / Engine system 


Engine system 


I Engine contro] module [02 DTC} Description: 
PI Mass or volume air flow circuit low input 


Figure 59 DTC Monitor - Codes Read 
After the DTCs have been read and retrieved from the control modules they are displayed on 
the screen. The figure in enclosed brackets shown alongside a module indicates the number of 
DTCs and associated errors stored in the module. 
uh Select a control module by pressing the plus (next level down) button. 
= Press the dash button alongside a Control Module to go to the next level down. Press it 
again to collapse the tree. 
o The small squares (leaves) appear alongside the DTC’s. 
Scroll bars are provided to navigate long lists. 
The status of each DTC and the availability of pinpoint tests are indicated by graphical 
symbols.(SEE Symbols below). When you select a DTC from the list its description and 


symptoms appear on the right panel. Freeze frame data is also displayed here if the selected 
DTC affects exhaust emissions. 


Symbols 


A number of symbols are used to indicate the status of the DTCs. 


12 — “Bh A 

vp : eos - Pe x 
Permanent Temporary Intermittent Freeze Pinpoint ODST Test Test 
DTC DTC DTC frame data _ available. passed failed 
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On-demand Self Test 


On Demand Self Test (ODST) routines are stored in the Control Modules and may be started by 
the first test tool. DTCs are logged if an ODST fails. 


@Y Press the ODST button to initiate the test sequence. 


A pop-up dialog is superimposed over the screen displaying the ODST available for the 
currently selected vehicle content. Choose the option you require and press the tick button. 


Once you have made your choice, help text will detail the correct operating state for the 
selected ODST. 


Storing and Retrieving DTCs 


Press the Store DTC data button to store all DTCs displayed on the screen. 


Press the Archive button to retrieve stored DTCs. 


Clearing Diagnostic Trouble Codes 


& Anti-Lock Braking 


i J_M_DESC_ABS [02 DTC] 


& Other 
& J_M_DESC_ECM [03 DTC] 


ae 


Oo 


Figure 60 DTC Monitor Screen - Clearing DTCs 


Two buttons are provide to clear DTCs. 


E..4 Select/ De-select a DTC or group of DTCs. You use this function by first selecting the 
f DTC or DTCs by touching them and them pressing this button. 


Clear all DTCs from the display screen. 
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Pinpoint Testing 


Pin-point sub-tab. You may launch the pinpoint test by selecting the DTC and 


pressing the Pinpoint test button. A new sub-tab then appears bearing the pinpoint 
test symbol. 


leg 


& Anti-Lock Braking 
 JM_DESC_ABS [02 DTC] Description: 
iii Left hand front wheel speed sensor input 
ts circuit failure 
Sh rere 22 
& Other 


"Siti 


=) J_M_DESC_ECM [03 DTC] 
hy poseo 62 @ 


Sy posso 2 & 


a posse 22 & 


HES 


Figure 61 DTC Monitor - Pinpoint Test Screen 


XJ8 99/ Engine system 


Engine system 


By Engine control module [02 DTC] Description: 


ol | 
SS ee 


Figure 62 DTC Monitor - Test Results 


When the pinpoint test is finished, the PTU returns to the code display sub-tab. The results are 
shown against the tested DTC. 


Worldwide Diagnostic System 55 


Worldwide Diagnostic System 


Driveshaft Balancer 


Driveshaft Balancer is configured to suit a named vehicle and is only available after the VIN 
number has been entered. Balance is achieved by analysing data acquired simultaneously from 
vibration and optical sensors mounted on the vehicle. The amount of imbalance is calculated 
from capturing up to 2000 sample vibrations over a short period of time; typically 800mS. 


NOTE: Because the comprehensive help text is deemed sufficient to guide both inexperienced 
and experienced technicians, no interactive training mode is provided for this application. 


| Driveshaft Balancer is launched from the Vehicle Configuration application 


S-Type 99.25 ¢ Complete vehicle 


Vehicle Configuration Main Menu 


+ Configure New Modules 
* Configure Existing Module 
* Dealer Options 


» Set up and configuration 


* Special Applications 


Figure 63 Vehicle Setup Menu 


Select Hardware Setup/ Calibration from the menu 
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S-Type 99.25 / Complete vehicle 
Vehicle Configuration: Set up and configuration 
& Security 

(a Program new transponders 


(eB Program new keyfob transmitters 


ni} Clear lost keyfob transmitters 


(fp Immobilization set up 


(B Program additional transponders 
qe Seat calibration 

Brakes 

Vehicle emergency messaging 
system set up 


Driveshaft balancing 
Exit 


Figure 64 Hardware Setup/ Calibration Screen 


Select Driveshaft Balancer and press the tick button. A series of screens instructs you to 
connect the PTU to the vehicle and mount the vibration transducer and optical transducer. 
You will also instructed to remove the wheels and raise the vehicle on a ramp. 


S-Type 99.25 / Complete vehicle 


Operator action 


Switch traction control off 


Figure 65 Deactivate Traction Control 


Once preparation is completed, start the engine and inhibit Traction Control. This screen 
appears only if Traction Control is fitted and activated. The PTU determines this from the 
vehicle configuration data and by communicating with the vehicle. When you deactivate 
traction control the PTU verifies the deactivation. If Traction Control is still active, a fault 
report is displayed and you will be advised to run a traction control switch test. Press the tick 
button and view the Capture Screen 
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S-Type 99.25 / Complete vehicle 


Elapsed Time 00:08 


The drive shaft speed bar graph will turn green when the drive shaft speed 
is correct. 


Drive shaft Speed (Hz) 


25 50 


Figure 66 Driveshaft Balancer Capture Screen 


Engine speed equates to capture frequency and must be constant while data is captured. 
Capture frequency is specific to a vehicle model. On S-Type vehicles the capture frequency of 
35Hz is obtained by maintaining the engine speed at 1600RPM. On other vehicle models the 
engine may have to run at a different speed to achieve its capture frequency. In all instances, 
the necessary instructions are given by the PTU. 

The angle of imbalance and amplitude are displayed as histograms and updated continuously 
while the engine speed / capture frequency is maintained. The growing number of captures 
made during a session is indicated by a bargraph on the status bar. 

Once sufficient vibration data is acquired it is analysed and a fault diagnosis is displayed on 
PTU. The capture screen may be terminated by pressing the tick button. 


No change 


No change 


No change 


No change 


No change 


Figure 67 Driveshaft Balancer - Fault Diagnosis 


At the conclusion of a successful capture session the PTU displays a comprehensive diagnostic 
report. Fit the appropriate weighted nut to the bolt as instructed to correct the imbalance, then 
carry out a second capture event to verify the imbalance has reduced or disappeared. 
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Warnings, Cautions and Operator Messages 


There are a number of error messages which may be communicated via the PTU screen during 
a session. 


Connect Sensor The PTU performs an identity check on both sensors. If either sensor is 
disconnected you will be warned which sensor requires connecting. 


Traction control During the vehicle set-up a check is performed by the PTU to ensure that 
Traction Control(TC) is inhibited. You find it is virtually impossible to maintain the required 
capture speed unless this system is switched off. If a problem is encountered in deactivating TC 
the PTU will instruct you to run a TC switch test. 


Optical Sensor Misalignment The PTU performs an optical sensor alignment check after vehicle 
set-up. If it fails to receive a signal from the sensor an optical sensor misalignment message is 
displayed. 


Vibration Sensor Saturation The sensor is designed to detect small vibrations that cause 
imbalance. If it becomes swamped by excessive vibration ‘noise’ during a capture session, the 
PTU will issue a warning message. 


Optical Sensor Failure This message is displayed on the PTU screen if a complete sensor failure 
occurs during a capture. 


Erratic Optical Sensor Signal This message is displayed if the PTU receives an erratic signal 
during a capture session. 


Failed to Capture. This a ‘time-out’ message and is displayed if a successful capture and 
diagnosis is not accomplished within 60 seconds from the start of a session. 


Driveshaft speed A fault message is displayed if you fail to maintain engine speed at 1600RPM 
while data is being captured 


Check Driveshaft Alignment The message is displayed if the amplitude of captured samples 


exceed the accepted range. 


Session Log 
All instructions and configuration information together with a summary of the results are 
logged during a session. 
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Vibration Analyser 


Introduction 


The Vibration Analyser locates the cause of vibrations in a vehicle. A transducer mounted on 
the vehicle and connected to the PTU is used to acquire vibration data during a road test. 


Vibrations that occur are normally confined to two areas of the vehicle: the driveline, and 
wheels and tyres. 


Components in these areas rotate at known speeds, and because speed is related to frequency, 
it is possible to determine the source of a vibration by analysing its frequency. This is analysis is 
performed automatically by the Vibration Analyser. 


Briefly, the Vibration Analyser calculates the dominant frequencies of the vibration and divides 
these by engine and/or road speed to obtain a harmonic number for each driveline 
component. A look-up table of engine and/or road speed, versus the rotational frequency for 
each driveline component, allows comparison with the harmonic number. When this 
comparison matches a component, the Vibration Analyser reveals this as the cause of the 
vibration. 


This technique is commonly used to evaluate Noise Vibration and Harshness (NVH) in vehicles 
and is described more fully in the JVA Section of the PDU Guide. 


Operating Modes 


Driver only The main display screen is blanked out for the duration of the test and will not 
respond to touch until it is safe to do so. The Vibration Analyser determines when it is safe by 
checking the gearbox selector lever and handbrake signals. 


Driver and Assistant In this mode the Assistant operates the Vibration Analyser. 
Training Mode. Training mode allows you to familiarise yourself with the tool before using it 


in the service bay or road test environment. Simulated values are used to emulate normal 
Vibration Analyser operations without having to connect the PTU to the vehicle. 


Using the Vibration Analyser 


Toolbox tab. The Vibration Analyser may be invoked from the Toolbox Menu once the 
vehicle under test has been identified (SEE VIN Entry). 


The Vibration Analyser tab appears at the top of the screen when you select Vibration 
Analyser from the Toolbox menu. Until this tab is selected, the Vibration Analyser 
screen will remain blank. 
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Vibration Frequency 


Elapsed Time 
Vehicle Speed 
Engine Speed 


& 


t 
4 


Gear 
Differential 
Transducer 


Let 


40 60 
Vehicle : Jaguar X300, 
peu eee Registration : T123ABC 
0 0 10 VIBRATION AT 6OMPH ON A45 
NEAR COVENTRY 


iia ae 


© SiMe 


Capture frame : 0 


Figure 68 Vibration Analyser Screen 
The Vibration Analyser has two sub-tabs: 


LA Live Display sub-tab. The vibration analysis capture and live display sub-tab is always 
visible. 


Playback sub-tab. The vibration analysis playback sub-tab is only visible when stored 
data is available. Once analysis is started, stored data is cleared and the playback sub- 
tab is hidden until the analysis screen is exited. 


Preparation 


@ ay 


oe 


When the Vibration Analyser tab is pressed, you will be presented with a series of 
screens instructing you on how to connect the PTU to the vehicle and mount the 
transducer. You will also be presented with vehicle configuration screens and a menu 
for selecting Driver and Driver and Assistant operation. You must pay particular attention to 
the warnings which accompany these screens. 

If there is a Previous Session data file or tagged data files present, the playback sub-tab will 
appear. 


Transducer Place the transducer in one of three areas: Steering column, Seat rail or Header 
rail. Orient the transducer to measure vibrations in the following directions: fore and aft, up 
and down, left and right. 


Vehicle Content The Vibration Analyser is automatically configured for the vehicle 
identified by its VIN number and content. Any changes made to the identified vehicle, will 
result in the application being shut-down automatically, then re-starting with the new vehicle 
specification. The previous Vibration Analyser analysis will then be available for playback. 
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Road Test 


WARNING The road test must conducted by two competent 
persons; one to drive the vehicle and the other to operate the 
PTU. 


Road test the vehicle under the appropriate conditions SEE PDU Guide. During the test, the 
Vibration Analyser continually monitors and captures road speed and vibration data which is 
processed and presented on the Live Display screen. 


NOTE: The Live Display screen is only visible in Driver and Asistant mode. 
Live Display Screen 


LA You can view the captured data immediately by pressing the Live Display sub-tab 


300 99 / No Content Selected 


mG Vibration Frequency : ——— 5 | |= 
£0 Elapsed Time 01:43 


Vehicle Speed [_77.2KPH| || —4| 
Engine Speed [ 1850RPMl| 
Gear [___ Third] 
Differential [34:4] 


Transducer 


40 60 
Vehicle : Jaguar X300, 
daaieipiigs Registration : T123ABC 
i ) VIBRATION AT 60MPH ON A45 
NEAR COVENTRY 


Capture frame : 43 


Figure 69 Live Display Screen 


Vibration Frequency The magnitude and frequency of the vibration are displayed in the 
top left hand quarter of the screen. This updated every time a new capture is processed 
(approximately every 2 seconds). 


The frequency range may be adjusted to show higher order frequencies, or the axis changed to 
show wheel speed order or driveshaft order. 


Fault Indicators The vertical bargraphs display the number of successive fault conditions 
detected and indicate the current fault status. 


Driveline Information The driveline information panel in the top right hand quarter of the 
screen presents the relevant road test driving conditions, such as road speed. 
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Transducer Location The location of the transducer is displayed on the screen for the 
purposes of information. These may change during the course of a test to reflect any change of 
location. 


Seat rail 


a Steering column 


Header rail 


The orientation of the transducer is indicated by X, Y and Z symbols 


ea X (fore and aft) 
ka Y left and right) 
3 Z (up and down) 
Ea Other 


Vehicle Information Vehicle information and notes entered by the technician are shown 
here. Once the Vibration Analyser has identified the warning condition or fault, a suitable 
message to this effect is displayed in the results panel. 

NOTE: Because “ warning condition” is of a lower level of vibration than a “fault” it may be 


overwritten by a fault message if the vibration increases in severity during the course of the 
test. 


All components that have a fault or warning condition are listed separately. 


System Buttons 


gq Change Vibration Transducer Location The selection of this button has no effect on 
A. analysis and can be toggled at any time during the road test. 
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9 Change Vibration Transducer Orientation. The selection of this button has no 
L, effect on analysis and can be toggled at any time during the road test. 


sf Add/Edit. Select this button to append additional notes and comments relevant to 
= the road test. 


Start Road Test No measurements are taken until this button is pressed. When the 
button is pressed in Driver Only mode, the screen blanks out as soon as the vehicle 
starts to move and does not become visible again until the vehicle is stationary. 
Pressing the button a second time brings measurement and analysis to an end. 


Pal 


_ Change frequency axis. Press the button to toggle the axis of the trace between 
Rabat frequency and harmonic order. The button only operates in Driver and Assistant 
mode. 


Zoom in This button magnifies the X-axis of the vibration frequency scale. 


Zoom out This button decreases magnification of the X-axis of the vibration 
frequency scale to display a greater frequency range 


Tag frame. The button is used to tag a frame so that it may be rapidly recalled for 
viewing on the Playback screen. 


Playback Screen 


Once a road test is completed, the entire session may be reviewed on 
the Playback screen. 


300 99 / No Content Selected 


| P| Elapsed Time 00:04|| Vehicle Speed 75KPH 
Cursor OHz!/|/ Engine Speed 1830RPM| 


OG} Gear Third 
Differential 3.411 


Vibration Frequency 


al 


F 


res 


¥ 


ie | 


PIMEN 


DEC 


Playback frame: 1/62 


Figure 70 Playback Screen 


If the Vibration Analyser failed to detect a fault you may scan through capture session frame by 
frame in order to locate those that appear to indicate the presence of a fault. 
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Playback Buttons 


Change frequency axis. This performs the same function as the button on the Live 
Display screen. 


F Ris Pig? 


Load Tag File. Press this button to Load Tagged frames from file. 


Save Tag File. Press this button save Tagged frames to file. 


Tag Press this button to Tag or Untag a 2 second capture frame for export 
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Appendix 1 


Signal Formats On Live Display and Playback Screens 


Histograms 


Figure 71 Histogram - Range Limit Defined 


1 Region below limit 2. Current value 3. Region above limit 


Datalogger plots the signal value as a coloured horizontal line. The scale markings are 
automatically computed by a general algorithm that divides the scale into 6 segments, rounded 
to the nearest unit or tenth of a unit. Arrow head markers point to operating areas where the 
signal is within limits. The line is green when the signal operates within set limits, and red 
when it moves outside these limits. If no limits are set, the line is blue. When a new data point 
arrives, the line becomes grey 


Figure 72 Histogram - Upper Limit Defined 


1. Current value 2. Region above limit 


In this case, only the upper limit is defined. 


Figure 73 Histogram - No Limit Defined 
1. Current value 


If no limits are defined, then no limit markers appear on the display 


66 Worldwide Diagnostic System 


Worldwide Diagnostic System 


Figure 74 Histogram -Limit Area Defined 
1. Current value 2. Out of limits region 


Limit markers can also be set to define an area of the scale where a trigger event will occur if 
the signal falls within it. 


Off-scale signals 
Markers appear at either end of the histogram if the display scale is too small to show a signal’s 
full operating range. There are a number of reasons why a signal should go off scale and these 
are illustrated below. 


ILI; 


i 
30 % 20 10 i) 10 20 * 30 


Figure 75 Signal Off Scale - No Limits Set 
1. Previous sample off scale 2. Current sample off scale 


In this case, the signal has wandered outside the normal display area. Whenever this happens, 
circular flags - left grey, right blue - appear at either end of the scale. 


Figure 76 Signal Off Scale - Limit Set in View 
1. Current sample off scale and outside limits 


In this case, although the signal limits are in view, the signal is out of range. The right flag is 
red. 
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Figure 77 Signal Off Scale -Limits and Signal Outside Range 
1. Current sample 2. Green flag 


In this example, the limit settings and signal range are too great to be displayed, even though 
they are within the limit band. Thus the limit marker arrow is off scale and the flag is green. 


Figure 78 Limit off scale - Signal Off-scale and Outside Limits 
1. Red flag 


In this example, the limit settings fall outside the display range, and the signal also falls outside 
the display range, and outside the limit band too. 


Bargraphs 


Figure 79 Bargraph Display - Within Operating Limits 


1. Region below limit 2. Current value 3. Region above limit 


Bargraphs depict a signal level as a solid bar growing in size as it moves from left to right. The 
display is similar to a histogram in its depiction of signal range and limit settings, and the same 
conventions are used to depict signals falling outside display and limit ranges. The bounds of 
the signal are indicated by the colour of the bar. The bar is green if the signal is within limits 
and red if it exceeds the limits. 
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Figure 80 Bargraph Display - No Limits Set 


1. Current value 
When no limits are set the bar is blue. 


Waveforms 


12V 


Figure 81 Waveform Display 


A Waveform allows you to view a signal over a defined time interval. The trace is drawn on the 
display as signal data is received. It starts at the extreme right and scrolls left. All Waveforms 
have a common time axis. 

Zoom buttons on the Live Display screen allow you to zoom in and out of the axis in 
increments. The default time scale is set in the Datalogger Settings screen. 

To expand a Waveform, drag the lower portion of the display down. To reverse the process, 
drag the lower line of the plot upwards. Like histograms and bargraphs, arrow markers are 
used to indicate when limits are exceeded. The markers appear on the Y axis and are normally 
black. However, when a limit is exceeded, the nearest marker changes to red. 


12V 1 


Figure 82 Waveform - Limit Set Out Of Range 
1. Upper Limit 2. Lower limit 


When a limit is set outside the established range scale, the markers appear above or below the 
Y axis, and like the histogram and bargraph display, the range colour to indicate when off-plot 

limit has been reached. An out of range signal is clipped when it exceeds the established range. 
Illuminated dots at top and bottom of the Y axis on the left hand side of the plot indicate that a 
signal is off scale: 

e Red indicates the current signal is off scale and outside the set limits. 

e Green indicates the signal is off scale but within the set limits. 

Grey indicates the signal has been previously out of the display range. 
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APPENDIX 2 


GLOSSARY OF SYMBOLS 


The symbols displayed in this glossary identify the tabs, sub-tabs, buttons and markers used by 


the WDS system. 


v 


Down arrow 


Clear search 


ae 


Clear all DTCs 


= 


Trim removal 


7 a) 


Male connector -front 


Level 1 button 


v 


Decrement 


0 


Default settings 


Freeze frame 


Help available 
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1) 


Up arrow 


Clear graph 


Ely 
=a 


Connector details 


Level 2 button 


AN 


Increment 


DTC permanent 


Full screen 


Male connector - rear 


8 


Sort in descending 
order 


x 


Test failed 


Female connector - 
front 


a 


Network information 


Level 3 button 


Display Locked 
Digital 


DTC temporary 


4. 


Guided Diagnostics 


se 


DTC display 


Capture 
—, 
— 
— 
——, 
Menu button 


flim 


Female connector - 
rear 


Move signals 


Test available 


Training mode 


Signal selection 
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Connector search 


2 


Channel (2) 


Female connector 


Male connector 


Next available view 


lel 


Contract locator 


DTC intermittent 


Expand locator 


Live display 


Worldwide Diagnostic System 


4d 


Play forward 


“4 


Play backward 


Step back 


Store DTCs 


Trigger high 


Connector 
information viewer 


User preferences 


10 


Read DTCs 


Seat rail 


. 


Start road test 


Tag backwards 


& 


a 
ODST available 


> 


Move one screen 
forward 


ae 


WDS System 


aD 
Send to hotmail 


cr 


Expand tree 


Trigger inside range 


Vehicle identification 


Us. 


Waveform 


Zoom out 


Steering column 


e frame 


Select/ deselect DTC 


Oscilloscope 


Set calculations 


Next level down 


System utilities 


Zoom out 


Zoom in 


Orient -Other 


Load tagged files 


Region off 


Move one screen 
backward 


=e 
Signal selection 


Bottom level 


Trigger settings - 
Datalogger 


Header rail 


Orient - X axis 


Save tagged files 


Waveform file 


Worldwide Diagnostic System 


Ey 


Pinpoint available 


AA 


Previous VINs 


a, 


Trigger settings - 
Oscilloscope 


Trigger outside range 


Change keyboard 


ig 


Sort in ascending 
order 


Other location 


Orient Z axis 


Contiguration 
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